In this introduction to "Adverse Reactions to Blood Transfusion" I intend to be, as I was invited to be, anecdotal. At the outset it must be made clear that what now appears to be abuse, perhaps negligent medical practice, was at the time all that was available. The performance of a transfusion without all the modern techniques appears in retrospect to have been hazardous to the point where the risks were often greater than the benefits. The remarkable application of techniques that has occurred throughout medicine has nowhere been more beneficial than in the field of blood transfusion.
My first involvement with blood transfusion work occurred more than 45 years ago when as an adolescent I was asked to contribute blood for a moribund close relative. I did not suffer the fate of some juveniles who were asked to assist one of the Popes in a similar manner but I still retain the physical and psychological scars of my involvement. I was selected from a panel of volunteers who were tested for compatibility in some manner on the backs of saucers. An incision of more than .an inch in length was made in the elbow region and this required two or three stitches. The wound became infected and the median cubital vein was completely obliterated. I remember that far too much blood was removed from me, the donor, and if the position is examined with our current knowledge, the recipient had no hope whatever of recovering. The blood collection was undertaken in an operating theatre and the donor dressed in operating robes. Let me review the aspects of this experience in the light of current attitudes and knowledge.
I was not blood-grouped. This was the era of the universal donor and the significance of blood groups was not really appreciated. The ABO groups had been discovered many years previously and in 1927 the MN and the P groups had been described in the literature but had not assumed the importance now accorded them in genetics, serology, blood grouping and tissue compatibility work. To the best of my knowledge, the first blood grouping serum that was used in Australia had been prepared in the Lister Institute, London, and had been brought to this country in 1920 by the late Dr. A activity although they had not been kept refrigerated at any time since 1920! The unfolding of the blood group story has been most interesting and is probably the most important single factor in establishing the safety of blood transfusion. Recent research and the consequent discoveries received their major impetus from the discovery of the Rh factor which was described by Landsteiner and Weiner in the Journal of Experimental Medicine. At first it was thought to be another academic event of the MN type but the factor became important when Phillip Levine produced evidence of immunisation against the factor in patients who had received repeated transfusions. Subsequently, Levine's brilliant analysis of his further hypothesis concerning haemolytic disease of the newborn established blood groups as the aetiological agents in this disorder and an era of blood group discoveries, genetic advances and preventive measures (especially anti-D gammaglobulin) commenced.
I believe the first Rh grouping in Sydney was performed with blood obtained from the Women's Hospital, Crown Street. The blood had been donated by a woman recently delivered of a child with haemolytic disease of the newborn and her serum was shown to agglutinate blood from the majority of people.
A digression, at this stage, may be of interest. In 1940 and in 1941 a large number of patients attended Sydney Hospital with the diagnosis of aplastic anaemia. The majority were treated as ambulatory patients and on each attendance at the hospital a blood count was performed and, if required, a transfusion was administered. During the ensuing years a number reacted adversely to the transfusions and one or two fatalities occurred as a result of what now appears to have been Rh incompatibility. The records of these patients, analysed in the light of contemporary knowledge would be of interest, and this represents a challenge to someone interested in the history of medicine.
It is impossible to review completely the saga of blood groups but mention should be made of the advances that have occurred in the characterisation of body proteins and of the tissue compatibility antigens of cells. The contributions that have been made by Race and Sanger both in the research and exposition arenas have been outstanding and it is with considerable pride that we recall the fact that Ruth Sanger started her career in Sydney.
To return to my personal experiences as a blood donor. On that occasion many years ago my blood was not cross-matched with the patient's blood. There have been major developments in technology in this field but the most interesting to me has been the Coombs test. I have been told by Ruth Sanger that Coombs was returning to Cambridge after visiting London and whilst waiting on a station for a bombing raid to cease, conceived the idea of the anti-globulin test. Experiments performed the next day to test the hypothesis resulted in the development of one of the nicest and most accurate sero-immunological tests. I believe the first Coombs test performed in Sydney was with serum given to me by the late Or. E. L. Morgan of the New South Wales Health Department. Or. Morgan had prepared this serum for medico-Iegal identification of blood stains.
The technique of blood collection 45 years ago was primitive but principally because the needles were blunt and could not possibly have penetrated the skin without an incision. The sharpening of the needles became an interesting exercise and we owe much in this regard to the National Standards Laboratory of the C.S.I.R.O. The staff of this laboratory had recently developed a procedure for sharpening microtome knives and at our request it was adapted for use with larger needles.
Storage of blood was first attempted in this city about 1940. It is horrifying now to contemplate the risks of infection that were taken and there were certainly fatal and very adverse reactions as a consequence of blood storage. One of the major technical problems that arose in blood storage was the addition of glucose to the citrate solution. Autoclaving caramelised the glucose and the solution looked more like port wine than a solution to which blood could be added. Of course lowering the pH is now known to be effective in preventing the caramelisation but when citric acid was first suggested, the late Sir Lionel Whitby wrote that this addition rendered the solution toxic. In Australia we placed a test-tube containing the glucose solution inside the blood transfusion bottle which contained the citrate solution. After autoclaving, the two solutions were mixed. It was a cumbersome procedure but it enabled large quantities of blood to be sent from Australia to New Guinea and other arenas of war. A further interesting, but never documented, event in the saga of blood storage during the war years arose from attempts to reduce the incidence of infection. A meticulously performed experiment tested the effects of adding various antiseptics to blood. Some were obviously unsuitable either because they produced haemolysis of red cells or because they were not bacteriostatic to saprophytic bacteria. Suphadiazine was clearly of value. It was decided to add one gram to each bottle which had a capacity of one litre. The blood dispatched to New Guinea produced fewer reactions of the type that might be ascribed to infection but, unexpectedly, a large proportion (perhaps between one-third and one-half) of patients receiving the blood immediately developed generalised urticaria. The subsequent demonstration that this was due to suphadiazine conjugated to serum proteins led to immediate cessation of the use of suphadiazine. A pity, especially as the suphadiazine used was not available commercially but had been especially synthesised in the Department of Pharmacology of the University of Sydney!
The last aspect which I mentioned of my personal experience with blood transfusionthe patient had no hope of recovery -leads me to make several observations about the organisation of the Blood Transfusion Service in Australia. At the time of my donation, transfusions were too often given as a desperate measure when all other forms of therapy had been unsuccessful. As a result, they were not regarded as a valuable therapeutic measure. The situation has, of course, changed dramatically and especially during the years of the Second World War.
The changed attitude has followed the pattern so often seen with new drugs and procedures. When first introduced a drug or procedure is used in situations which are not favourable to the new material and, as a result, there is underusage and debate as to its real value. Later the benefits obtained from the procedure or drug are increasingly recognised and its use is extended to patients who are more likely to benefit. The opening of some new vistas in surgery and the improved results of treatment of traumatic events were the consequences of the availability and judicious use of blood transfusions.
The third phase of any new procedure tends to be overuse when expectation commonly replaces realistic appreciation of the value of the procedure. The fourth phase achieves stabilisation with a rational use of the procedure, the subject of this symposium.
It is gratifying that the supply of blood has been accepted as a voluntary obligation of the community. Australia is one of the few countries relying almost exclusively on voluntary blood donors. To me it is one of the most interesting social science phenomena of our age, which in most fields of endeavour expects governmental assistance and payment for services.
My final observation is that the blood transfusion services in the different States have always been autonomous. This has allowed the development of initiative, the trial of new procedures and total freedom in the nature of the research which has been undertaken. National co-ordination, as opposed to control, has been provided by the National Blood Transfusion Committee. These flexible arrangements have been possible under the auspices of The Australian Red Cross Society.
